Heavy load exercise induced dysfunction of immunity and neuroendocrine responses in rats.
To determine whether immunity and neuroendocrine system is altered by different loads of exercise training in rats, eight-week-old male Sprague-Dawley rats were randomly assigned to one of the three groups: 1) cage control group (CCG); 2) moderate load training (MLT) (swimming at the intensity of 1.4 m/sec water flowing for 60 min per day); 3) heavy load training (HLT) (swimming at the intensity of 1.8 m/sec water flowing for 120 min per day). MLT and HLT rats were assigned to swim for 6 days per week for total of 6 weeks. All rats were sacrificed 36 h after their last training session. Splenocytes were pooled for assay of cell proliferation and neuropeptide contents in the hypothalamus, hypophysis and plasma were determined by radioimmunoassay while glucocorticoid specific binding in intact thymus was measured by radioligand binding assay. All rats were weighed weekly. The results showed that after 6-week training, rat splenocyte proliferation in response to Con A and LPS decreased in HLT rats compared with MLT and CCG rats. In addition, the contents of beta-endorphin, dynorphin A, arginine vasopressin and oxytocin in the hypothalamus, hypophysis and plasma were altered by HLT, as shown by increased plasma concentration of glucocorticoids and decreased glucocorticoids specific binding in intact thymus compared with MLT and CCG. Furthermore, a decreased body mass in HLT rats has been observed. The body mass of HLT rats was significantly lower than that in CCG and MLT rats at the end of the swimming training period. These data suggest that 6-week heavy load training induces the dysfunction of immunity and neuroendocrine responses, which might be one of the underlying mechanisms of immune dysfunction in overtraining.